Studies have been made on several wing leading-edge modifications applicable at present to single-engine light aircraft, which produce stabilizing vortices at stall and beyond. These vortices have the effect of fixing the stall pattern of the wing such that the various portions of the wing upper surface stall nearly symmetrically. The lift coefficient produced is maintained at a high level to angles of attack significantly above the stall angle of the unmodified wing, and the divergence in roll usually is reduced to a controllable level, it is hypothesized that these characteristics will help prevent inadvertent spin entry after a stall. Results are presented from recent largescale wind-tunnel tests of a typical light aircraft, both with and without the modifications. The data indicate that the static stall and poststall characteristics of this aircraft, in a typical landing-approach condition, are noticeably improved when a suitable leading-edge modification is employed; and also that no appreciable aerodynamic penalties are evident in the normal flight envelope.
Introduction
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and spins have continued to be a major cause of fatal and nonfatal accidents involving general aviation aircraft.
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Full-Scale Wind-Tunnel Tests
The 3 . The aircraft/wind-tunnel model in the tunnel is shown in Fig. 3 .
The aircraft wing was modified by attaching a removable fiberglass leading-edge glove which was capable of being installed in segments. The design of the glove was similar to that used in the earlier 7 × 10 ft wind-tunnel tests, that is, a matching of the nose of a GAW-I airfoil to the leading edge of the wing such that the upper surface of the two airfoils approximately coincide over 20-30% of the chord (a sketch is shown in the lower part of Fig. 4 ). This design results in a larger leading-edge radius as well as greater camber at the nose; the lower surface was faired flat so that it blended with the bottom of the wing at about 30% chord. This simple modification served to delay leading-edge separation on the protected span to significantly higher angles of attack. The leading-edge glove segments were designed so they could be removed and rearranged to produce an unprotected gap, varying from 1/16 to 1/2 of the exposed semispan in width, at various spanwise positions on each of the wings. A sketch of the layout and nomenclature is shown in Fig. 4 . Figure  5 is a close-up photograph of a typical modification. The location and width of the unprotected gap were varied systematically during the exploratory part of the tests.
It was found undesirable to test the model for prolonged periods with the horizontal tail on because of severe buffeting in the poststall region.
Hence, most of the testing was done with the horizontal tail removed.
All of the data in this paper are shown with the tail off to isolate the wing-body effects of interest. Fig. 4 ).
Longitudinal Characteristics
The lift curve for the modified configuration is compared with the basic aircraft characteristics in Fig. 6 . (Note that SPIN-ENTRY TENDENCIES 71 these data are for the configuration with tail off, power off, and flaps up.) As can be seen, the modified configuration has a slightly higher CLM^_ ;. The significant effect, however, is that a high level of lift zs maintained to a 32-34 deg angle of attack--instead of steadily decreasing at these high angles, as does the basic aircraft.
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Flow Visualization
The tuft photographs in Fig. 7 
Lateral Characteristics
The rolling moment data for these two configurations, with neutral controls, and with approximate maximum roll-control limits (full aileron deflection, based upon data from aileron sweeps at selected angles of attack) are shown in Fig. 8 . As would be expected from the tuft behavior, the rolling moments for the modified wing (in Fig. 8a) FEISTEL, ANDERSON, AND KROEGER J. AIRCRAFT asymmetric separation in the root, which was characteristic of this aircraft.
For the unmodified wing (Fig. 8b) The sensitivity of the poststall lateral characteristics of the inodified aircraft to small yaw angles was investigated and found to be of little significance.
Results
with Two Other Types of Leading-Edge
Modifications--Clean Condition
To investigate other means for generating a strong leadingedge vortex flow, two additional leading-edge modifications were tested.
Both incorporated a discontinuity at position 4 (Fig. 4) (Fig. 4) . The resulting lift curve (Fig. 1la ) shows little significant improvement over that of the basic wing. The rolling moments (Fig. lib) Fig. 12 , the lift curves for the two configurations are shown superimposed.
The basic aircraft has a higher and slightly
sharper maximum lift peak, but the lift falls to lower values at higher angles of attack.
The modified configuration has a truncated lift peak with a second peak at a = 24 deg. 
